Spontaneous intracerebral hemorrhage (ICH) is one of the leading causes of death worldwide. In randomized trials on surgical therapy inclusion of the very old was limited by the recruitment process. This study was performed to evaluate the age limits in published surgical trials on ICH, and to determine how upper age limits effect the inclusion of men and women in these and future trials on the basis of a large cohort of ICH patients in central Europe.
Introduction:
Spontaneous intracerebral hemorrhage (ICH) accounts for 11-22% of all strokes worldwide. 1 The early case fatality rate was 25-35% in the first month.
Incidence of ICH increases with advanced age. 2 Over the coming decades, the aging of the population will force a major shift in clinical care of patients with ICH, and the group of patients older than 80 years will increase by the factor 2.5 from 2009 to 2050 in middle Europe. 3 Differences of life expectancy between males and females lead to a higher proportion of females in the very old. This results in a higher rate of females in older patients with ICH.
In stroke trials, upper age limits were used to exclude patients from these studies for different reasons. 4 For older individuals, higher rates of inhospital mortality and higher rates of moderate or severe neurological deficits were noted. 5 However, the aging of the population worldwide will create a serious challenge in the treatment of ICH in the coming decades. If current treatment concepts in the very old continue and incidence rates of ICH remain stable in this patient group, the demographical changes will lead to higher in-hospital mortality rates and higher rates of patients with severe disabilities.
Since the first published randomized surgical trial on ICH by McKissock et al. 6 in 1961, several randomized surgical trials on ICH have been published.
To date, no randomized surgical trial on open hematoma evacuation by craniotomy after ICH has been able to show that this procedure is superior to conservative treatment. Some randomized trials that include minimally invasive surgical concept at least in one arm of the study show a benefit of these procedures in special circumstances 7 , or a slightly improved functional outcome. 8, 9 Our study was conducted to evaluate the upper age limits in published randomized surgical trials on ICH, Table 2 ). The only published surgical trial on ICH with a balanced gender distribution is also the oldest trial. 6 In all other included trials a strong domination of male patients in the study population exists (Table 1) . When compared to our data, it appears that surgical therapies for ICH were evaluated with a disproportionately higher proportion of male patients; but this does not reflect the sex distribution in the very old.
Several surgical RCTs on open hematoma
evacuation by craniotomy failed to show a clear benefit of this treatment. 6, 11, [13] [14] [15] [16] [17] [18] [19] In our study, 9 of 17 trials 
